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(54) yCTPOI/lCTBO AAA PEMOHTA OBCAfl- 
HOi* KOJIOHHbl 

(57) l43o6peTeHwe othocmtc* k peMOHTMO-nao- 
' pa6oTaM 06C3AHWX ko/iohh ne<J>- 

Tera3dBbix cku3*chh aa* eoccTaHOBneHwn nx 
repMeTM^tMOCTn. Ue/ib - noou menne HaAe*HO- 
Cth ycraHOBkM MeTa/i/iu^ecxoro nnacTwp* 
(Mil). B kopnyce ycTpoftcTsa yciaHOBAeHbJ 
3/ieKTpoABwraTe/ibc peAy*TopoM, ruAPonacoc 
u ruApouM/iwiiAp c rio/ibJM nopaineM n ujto- 
kom. noA M n Ma Ba/, y xopnyca ycTanoBneHa 
pacxaTweaioma* ronOBxa(Pf). B hhjkh^i^ h->c- 



TM KOpnyca C B03MO*HOCTblO BSaWMOAewCTBM* 

c MF1 p33MeiueH ynop c x<ecTKO CBRsannuM c 
hum npuBOAOM ero ocesoro nepeMemeHu*. 
HaA Pr pacno/io*eH AopHupyiomMii Konyc. 

yCTaHOB/ieHHWft Ha UTOJCe C B03MOXHOCTbK> 

B33HMOAeKiCTBvifl c Mn. (IpwBOA nepeMeme- 
MM» ynopa suno/men 8 skas AH<J>(t>epeHut/ia/ib- 
Moro nopUJHfl, ycraHoe/ieHMoro & Kopnyce n 
o6p33y)omero c ero CTen>caMn A^e xaMepw. 
0a«3 m3 xaMep ruApaa/iMHecKw CB*3aH3 Kana- 
/iom c no/ioCTb»o MarMeiaHMR, a Apyraa " APy- 

rWM KflM3/10M C nO/lOCTblO BC?.CbiB3HM» 

rviflpOMacoca. Me>KAy co6oi* KSMepw ceasaHbr 
KananoM c pacnonoxen«biM e hcm o6paTnuM 
K/ianaMOMCo ujtokom. KoHyc, npoxoA« "O MP. 
Ae<t>opMMpyeT ero b um/iuhap h npw*uMaeT k 
peMOHTwpyeMow Tpy6e. flepeMeLuaeMaa 
BC/>eA 3a KOHycoM PT coaAae r Aono/iHWTenb- 
HyK) n/iacTMsecxyK) fle<t>opMauwK>. Hpn aoctw- 
xehuw aepxHero no/roxenvia cbohm 
topuom B03A6MCTByet ria ujtok icnanana. koto- 

pbl# OTKpUBBeT AOCTyn p360HBw *HA*OCTi/» M3 

KaMepw H3A nopuineM no xaHa/iy b nooocrb 
BcacbiBaMH« rwAPOHacoca. KonraKTHas n/»o- 
maAb w yAep*w83K>mee ycn/iwe Mfl na cTeMxe 
o6c3Aho* KOfiOnni>< aoc t otqm m tJ a«« ero yAep- 
*ann*i. 1 wn. 



H3o6perehne othochtcm k ycrpowicTBaM 
AAfl peMOHTHO-M30/ifluuipHHb<x pa6oi o6caA- 
hwx KO/iortrt He<t>Tera30Bbtx CKBaxnM c uenbK) 

BOGCt3HOB/ieHVI« HX repMeTMHHOCTM. 

tie/ib»o M3o6peTeHH5i RB/inercn noB^tue- 
tiwe HaAexHOCTM ycTaHOBKM MerannwMeCKoro 
n/iacTwpfl. 



Ha MepTe*e cxeMai^HO n3o6paxeHO 
npeA/iaraeMoe ycrpo^CTBO Ana peMOHra 06- 
caAHOw xoriOHHW. npoAonbMwvH paspe3 

B t^inMHApMHecKOM Kopnyce 1 yCTpovicT- 
Ba. cnycKaeMoro a cKB3*uny Ha Ka5ene 2. 
pacno/io>KeH 3/ieKTpoABnraTeflb 3 c peAy< T 0' 
pOM 4, Aey*f™y M *eP HW * rnAP0H3C0C 5 c eca- 
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cwea»oiuviMi4 6. HarneiaienbHwMw 7 u peAy*- 
uwiOHHWM 8 KAananaMM. .wapou^^ap 9 c 
no/ibiM nopiurteM 10 n ujtokom 11. AH<l><f>epeM- 
uuaAbMwA noptueHb 12, RBAaiomuiiCfl npviBO- 
AOm oceworo nepeMetueHua ynopa 13. n 

xeCTKO C HUM C8R33HHUW. AopHWpyJOlUW* KO" 

Hyc 14 c noAnpy^cuMeHHbiMM nAaBaK>mnMw 
n/iauiKaMU 15. pacKaTweaiomafl ronoBKa 16 m 
npoAonbHO-ro<$>pvipOBaMHu& MexaAAHMeCKvw 
n/iacTwpk 17. Pa6oswe noAocru rnAPOH M ™ H ~ 
Apa 9 m noAoro nopujHR 10 ruApaBAUMecxw 
CBflaaMU Mexfly co6ofl no xaHSAy a. xepe3 now 

ppyJKMHeHHWM 30/lOTHMK-nepeKAIOMaTeAb 18. 

KaMepa, o6pa30B3HHa« CTewKaMM jcopnyca vt 
AH<1><$)epeMHuaAbHUM noptbHeM 12. rvtApaenn- 
necKw cBRsana no Kana/iyfc noAocibK) Harne- 
TaHun ruApoHacoca. 

Apyra» xaMepa, o6pa30B3HHaa CTenxaMM 
Kopnyca vt An$<j>epenuvi3AbHbiM nopujKeM. 
ruApaennMecKn ctoasana c nonoctbK) Bcacwaa- 
mkr rvtAPOHacoca k3K3Aom#. 

B AM^epeHuwanbHOM nopuune Ana cbr- 
3uo6eux xaMep BunoAHen xanaA c axcuaAbno 
pacno/icoKeuHWM oopaTHWM KAananoM 19 c 
BuCTyna»ouu4M t*3 xopnyca ujtokom, B wcxoa- 
hom nono*eHviii KnanaH 19 3axpuT m pasAeAA- 
eT KaMepM, o6pa30BaHHbie 

Awc|>it>epeMUManbHWM nopujneM 12 co CTemca- 
MMKopnyca. BHyrpeHHRR noAocTbycTpovtcTea 
sanonnena paScweia xwAKOCTbio w ckompgh- 
cvipooaha c BHeuiHe* cxaaxvmHow cpeAotf 
snatTMHHUM KOMneHcaTGpOM 20. AopHnpyio- 
*UMft KOtiyc 14 m pacKaTweaioman roAOBKa 16 
yCxaHoaneHbi na xonue nonoro WToxa 1 1 . npvi 
3TOM,papKaTbiB3K)uia« roAOBKa KuneMaTMHe- 
cxvi CB838H3 c 3AeicTpoABMraTeAeM 3 Mepe3 
T^AecKonnsecKHM Ban 21 xopnyca. ycTanoB- 
AeMHbtftHa cnopax xaHenviR b noAOM ujTOKe 1 1 . 

nOp.OJH£ 10, CBfl3aHMWVl C HV1M B3A 22 m nA3He- 
TapHWFi peAYKTop 4. Ha saAy 22 ycTaHOBnen 
3KCueHTpwK 23,CAyxau4nCi npneoAOM Asyx 
HAyrtxepoa rwiAponacoca 5. 

npoAOAbHo-ro4>pupoBaMMbii^ MeranAMMe- 
ckmvi nAactbip> 17 b TpancnopTHOM noAOxe- 
huh pacnoAOxen MexAy. T.e. yAepxviBaeTC* 
AOpHupyiOmvtM KonycoM 14 h ynopOM 13. 

/j>r 3a>cpenneHnn ycTpoAcTea b koaohhc 
oho cHaCxeHO ynopnwMW ujAHncaMw v\n\* rxo- 
P«mh {He noica3aHbi). 

ycTpoactso pa6oTaeT c/ieAyOLU" 1 * obpa- 

3CM. 

Ha MHTepBaAe npoBeAennw peMOHTHO- 
M3on«uMOKMbix pa6oT no Ka6«AK> 2 BKA^aei' 
ca aACKTpoABVirareAb 3. xoTopbifi nepe3 
3KCueHTpitK 23 npuBOA^T b Aei^CTBMe nnyH)Ke- 
pw ruAPonacoca 5 n oAMoepeMenHo bo opatue- 
huc Mepea b3au 21 m 22 paCK8TWD3K)iMyK} 
ronoeicy 16: nepBOHanaAbHO Kopnyc 1 npn6o- 
pa 3aflKopvioaeTc« b koaohhb Tpy6. a saier* 
pafioMan MCMA^ocTb no icaHanyAor rwnDOHaco- 



ca nocTynaeT d kaMepy hsa AH^<t>epeMuvia/»t>- 
hwm nopmH€M 12 u pa&oMee a^bachhc Mepea 
ynop 13 yAepjKMBaeT npoAOAbMO-rocppupOBaM- 
huvi Mevan/msecKMw nAacrwpb 17. npn 3TOM 
o6paTHbiwi K/ianaM 19 aaKpbiT. 

riocne AocTMacetWR Heo6xoA M Moro AaoAe- 
hma noAnpyxwHeHHUrt 30AOTHvtK-nepeKA*OMa- 
Tenb 18 nepeMecTMTCP bhm3 ao ynopa. 
OTKpweaA AOCTyn pa60Me^ xwakoctu no K3H3- 
AyanoA noptueHb 10 ruApounA.MMAPa 9. 

£lopMnpyK>iAMiH Konyc 14, npoxoAfl no 
nnacTupio 17, ^opMnpyeT ero e mmamhap m 
npuxMMaei k peMOHTvipyeMO^i TpV6e. a ero 
nAaa3K>mne nAaujKM KaAviOpywT. co3AaBan ra- 
paHTupoBaHHbiw naT»r. nepCMemaeMaw bcaca 
3a AopHupyiomviM KonycoM 14 pacoTueaio- 
iA3R rOAOBxa 16 co3AaeT AononMMTeAbhyio 
nAacTviHecKy»o Ae^op^au^K) nAacTwpA 17 no 

M3KpO- W MVIKpOHepOBHOCTRM BMyTpeMHevi 

20 CT6HKM oGcaAMOii koaommw vi ynpOHHRCT ho- 
oepXHOCTiibivi caoC* BHyTpenneM noeepxHocTM 
nAacTwpw 17. flp^ AOCTuxceHMM BepxHero no- 
AOxeHMA AopHnpyiotuan roAOBKa 16 cbowm 
topuom B03AewcTByeT Ha ujtok KAanaHa 19. 
icoTOpwi?! OTKpWBaeT AOCTyn pa&OMe* xma^o- 

CTM H3 K3MepW H3A AW^P^P^HU v > a;,bHb,M n °P" 

uiweM 12 no xaHany 6 b nOAOCTb BcacuflaHwa 
rwAPonacoca. 

8 3tom nOAOxceHww KOHTaKTnafl nnomaA^ 
n yAepxMBa»omee ycMAMe nnacTupR 17 «a 

CieHKe 06C3AH0Pi KOAOHHW AOCTaTOHHW a^« 

ero yAepxMBanwR n AH<J>^peHUvtaAbHbi(i nop- 
aieHb 12 BMecre c Aopnvipy»oiuviM konvcom 14 
m pacK3TbiBa»oiMei?i roAOBKOw 16nepeMecTnxcR 
Boepx, o6ecneswBaA noAHbtu mx bwxoa via n/ia 
CTbipfl 17. 

nocne3aQepiueHMR paoorw noyctanoBKe 
HAacTupR 17 3AeKTpanpv\B0A0M 3 o6ecneMn- 
Baercfl oceoOoxcAeHwe xopnyca npw6opa ot 

CTeHKW 06C3AHOI?I KOHOHHU M 33TeM yCTpOMCT- 

bo TpancnopTupyeTCR Ha noeepxHOdb. 
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CD o p m y a a n3o6peTeunR 
YCTpO^iCTBO AAA peMOHia o6caAHOii ko- 
45 noHHw, BKJiKDHaKDiuee Kopnyc. ycTaHooneHHwe 
b neM anexTponpnooA c peAyKTopoM, rwAPQ- 
Hacoc w ruAPOUnnwHAP c noAbiM nopiuneM n 
ujtokom. MeT3AAvmec*nPi nnacTWpb. ycTaHoa* 
nennyio noA hmm Ha BaAy Kopnyca pacxaTuoa- 
50 K>my*o roAoaxy n pa3Meme»iHbift b HMXHeii 
M3CTW xopnyca c eo3MOXHoCTb>o eaanMOAen- 
CTBMw c MeraAAwqecKMM nAaCTbipeM ynop. ot- 
nviMaioiueecR TeM, mto, c ueAbK> noswiue- 
Hvt* HaAexHocTw ycTaHOBKM MeTaAAvmeCxoro 
55 nAdcTbipfl . oho cna6xceHo xecTKO cuflsaHHbiM 
c ynopOM npMBOAow ero oceeoro nepeMeme- 
Him m pacnoAoxeHHWM H3A pacKarwBawiuew 

rOAOBKOVI AOpHHpyK>mvtM KOHyCOM. yCT3H08- 
A6HHUM M3 UJTOKe rHApOUWAMHAP a C B03WOXC- 
HOCTbK> B33HM0AewCTSH« C MeiaAAVlMeCKUM 
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nnacTbJpeVi. oan Kopnyca KMHeMaTviwecKw Can- 
aan c 3ne«TponpnBOAOM. npneoA oceeoro ne- 
peMemehMA ynopa ewno/iHeH e ewAe 
Avi<t>4>epeHUMaiii.Horo nopiuMA. ycTaHOB/ien- 
Horo e Kopnyce m b6pa3yK>mero c ero CTeHita- 
mm Aoe aaMepw, rwApaBnimecKM cBaaaMHbie 
mokay co6oh KananoH c pacnQ/io*enHWM a 



MfiM 05p3THUM K/ianaHOM CO LUTOKOM. Hp* 

3tom OA«a H3 KaMep ruApasHMMecKM cBfl3ana 
c no/iocTbK) nar MetaMMs, APyraa ~ c nonocTbio 
BcacwaaHWR ruApoHacoca, a AOpHwpyKMuwM 
Konyc yctaMOB/reH c B03MO*tHOcrbio B3a*Mo- 
AeftCTB** b aepxHeM no/ioxeHUM co lutokom 
oGpaiHoro unanana. 
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CQCtaaMTenb H./leeKoeea 
PeA3KTop K3;CepeA3 TexpfcA M.MopreHTan KoppenTop MJReMHMK 

3a^caa-lB29 T*pa>*360 no A nwc«oe _ 

Bft14HHlt focyAapcTBeBHoro KOMwrera no naoopereHURM m otkpwtvi«m npw ikMi CiA^r 
1 13035. Mockb*. Paymcicap Ha6.. 4/5 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1 , of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1 , of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 1 2, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing siring 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydrauhcally 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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